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Objectives/Goals Abstract \)
Diabetes patients face challenges to continuously check and adjust jhe evels. My

Methods/M aterials

My model contained two circuits: first to deliver insul S stalic pump and second to warn using
LED. | used acid-base chemistry and represented an [ 8gar) for high blood glucose
levels, aneutral solution for normal glucose levels, and afa> iof m bicarbonate) for insulin. |
made a conductivity sensor that uses idea of electrolysis to t the gMcose sensor. Asthe
conductivity sensor has low enough resistivity in acig ' gh current goes into the transistor
and pump runs delivering basic solution until the aci S neutral. In the second circuit, |
used aNOT gate to reverse the effects. LED turns oN B0MN ON becomes neutral indicating
acceptable glucose levels and off in basic solutig gOse. | tested the response of pump and
LED. | measured original and attained pH of the 3Qd how much basic solution was used to
neutralize.

Results
Pump started automatically in aci g Jslucose) of pH 2.5, 4, and 5, and on average, stops at
pH 6.28. On average, pump delivered 1 OMion to neutralize 200 mL acidic solution (pH

Fution (pH 4), and 139 mL basic solution to

{d not deliver the exact same amounts of basic solution
ion is acceptable as pH is the negative logarithm of
p did Nt start to deliver basic solution into neutral (normal
golutions. LED turned off in basic solutions.

for the same pH of acidic solution
molarity of hydrogen ionsinasg

solution, neutralizing the acidic solution. This represents
an acceptable range. It does not deliver basic solution to
neutral solutions (norm : g5 yarning in basic solutions (low glucose) through LED
indicating patientsn AW prE Way's to convert my prototype into a practical, compact
artificial pancr .

Summary ent
| creat eI 0 art|f|C|a| pancreas that continuously checks blood sugar levels, automatically
normalizes se levels, and gives warning for low glucose levels.

Help Received

Father taught how to troubl eshoot circuits and other difficult-to-understand concepts; Mother supervised
me during my experiments.
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